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)LJ7KHYDULDWLRQRIHTXLYDOHQWVWUHVVHVUHSRUWHGLQWKHSUDFWLFDODUHDVDVULVNGDPDJH
,WLVQRWHGWKDWWKHIL[HGDUHDLVWKHPRVWVWUHVVHGEHLQJWKHOLDLVRQEHWZHHQWKHURWRUEODGHDQGSODWH7KLVDUHDLV
XVXDOO\QHJOHFWHGLQWKH)(0DQDO\]HVFRQVLGHULQJWKDWIL[LQJ WKHURWRULVPDGHVDIHE\RYHUVL]LQJWKHFODPSLQJ
DUHD7KHDUHD$LVRQHRIWKHPRVWFRPPRQDUHDVZKLFKLWEUHDNV\LHOGVGXHWRWKHSDVVDJHIURPWKHSURILOHRIWKH
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FODPSLQJDUHDZKLFKXVXDOO\KDVDPRUHULJLGLQVHUWWRDVWUXFWXUHOLNHDVKHOO,QWKHSUHVHQWPRGHOWKHFODPSLQJ
DUHDZDVVWUHQJWKHQHGE\PHDQVRIDPHWDOVWULS2/LQLQQHURIEODGHVWUXFWXUHDQGSRO\XUHWKDQHIRDPDVILOOHU
7DEOH7KHVWUHVVYDOXHVIRUHDFKULVNDUHDDQGHDFKW\SHRIFRPSRVLWH









=RQH% UHSUHVHQWVDQRWKHU ULVNDUHDRIEUHDNLQJ UHFRUGLQJ WKHPD[LPXPVWUHVVHVRIDSSUR[LPDWHO\ WKUHH WLPHV
ORZHU WKDQ LQ =RQH $ ,Q UHDOLW\ EHVLGHV VWDWLF DQDO\VLV G\QDPLF VWUHVVHV RFFXUV OHDGLQJ WRPDWHULDO IDWLJXH ,Q
ILJXUH LVQRWLFHG WKHPD[LPXPYDOXHVRIVWUHVV IRUHDFKDUHDDQG W\SHRIDQDO\]HGVWUXFWXUH ,QSUDFWLFHGXH WR
FRQVWUXFWLYHVROXWLRQVWREHDGRSWHGLQWKHURWRUEODGHVGXULQJDVVHPEO\WKHWHQVLRQGRHVQRWFRQVWLWXWHDSUREOHPLQ
WHUPVRI UHVLVWDQFH$UHDV WKDW UHTXLUHPRUH DWWHQWLRQERWK LQ WKHGHVLJQ VWDJH  LQ FRPSRVLWHPDQXIDFWXULQJ DQG
PRQLWRULQJSKDVHDUHORFDWHGLQFORVHSUR[LPLW\WRIL[HGDUHD]RQH$DQGVHFWLRQZKHUHWKHEODGHSURILOHFKDQJHV
LWVDWWDFNDQJOH]RQH%


)LJ7KHHTXLYDOHQWVWUHVVYDULDWLRQLQULVNDUHDVIRUHDFKW\SHRIFRPSRVLWH
2SWLPL]DWLRQRIWKHFRPSRVLWHSDFNDJH
,QWKHILUVWVWDJHRIRSWLPL]DWLRQGHQRWHG)6ZDVHVWDEOLVKHGREMHFWLYHIXQFWLRQFRQVLVWLQJRIGHFUHDVHGZHLJKW
RIEODGHVWUXFWXUHPDGHIURPDFRPSRVLWHRIQLQHOD\HUV:LWKIUHHVL]HRSWLPL]DWLRQPRGXOH)6IURP2SWL6WUXFW
SDFNDJHRISURJUDP+\SHU:RUNVZHUHLQWURGXFHGWKHFRQVWUDLQWVUHVSRQVHIXQFWLRQDQGREMHFWLYHV6RWKHUHVSRQVH
IXQFWLRQ LVPDVVZLWKPD[LPXPFRQVWUDLQW.J FRPSDUHG WR WKHRULJLQDOYDOXHRI.J$IWHU LGHQWLI\LQJ
DUHDV RI PD[LPXP WHQVLRQ E\ UXQQLQJ WKH SURJUDP WKH VRIWZDUH FDOFXODWHV D QHZ FRQILJXUDWLRQ DQG D QHZ
DUUDQJHPHQWRIOD\HUVRQWKHEODGHVXUIDFH7KHQXPEHURIOD\HUVRIILEHUJODVVGHSHQGVRQWKHLQWHQVLW\RIWKHVWUHVV
DWHDFKLGHQWLILHGDUHD$WWKLVVWDJHWKHWKLFNQHVVRIHDFKOD\HUDQGWKHLUQXPEHUVDUHQRWFRQWUROOHGE\VRIWZDUH
EHLQJLQGLFDWLYHDQGPXVWEHFDOFXODWHGLQDQH[WVWHSVWHSVL]HGHQRWHG6=,WZDVQRWHGWKDWLQWKHIUHHVL]HVWDJH
)6WKHWKLFNQHVVRIOD\HUVYDULHVLQWKHUDQJHIURPWRPP)LJD
1RRI
OD\HUV
)L[HG$UHD
ıPD[>03D@
=RQH$
ıPD[>03D@
=RQH%
ıPD[>03D@
   
   
   
   
   
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
)LJ&RQILJXUDWLRQRIOD\HUVLQGLFDWHGE\VRIWZDUHD7KHWKLFNQHVVRIHDFKOD\HUE&RQILJXUDWLRQRIH[WUDGRV
$IWHU WKH ILUVW LWHUDWLRQ IUHHVL]H 7DEOH   )6 DUHDV ZLWK GLIIHUHQW QXPEHU RI OD\HUV IROORZV WKH VWUHVVHV
JUDGLHQWZKLFKUHSUHVHQWVDWHFKQRORJLFDOO\XQDFKLHYDEOHRXWOLQH%DVHGRQWKHLQIRUPDWLRQIURPWKLVILUVWLWHUDWLRQ
WKHFRQWRXUVRIWKHOD\HUVZHUHUHGHVLJQHGDFFRUGLQJWRPDQXIDFWXULQJFRQVWUDLQWVDVFDQEHYLHZHGIRUHDFKVWUDWXP
LQ7DEOH)6


7DEOH'LVSRVDORIOD\HUVDIWHUILUVWLWHUDWLRQIUHHVL]HDQGDIWHUUHGHVLJQ
,QLWLDO)6 5HGHVLJQ)6
/D\HUVDQG
/D\HUVDQG
/D\HUVDQG
/D\HUVDQG
/D\HUVDQG

7KHVHFRQGVWHSFRQVLVWVRIGHILQLQJWKHWKLFNQHVVRIHDFKOD\HUDQGOD\HUVUHORFDWLRQGHSHQGLQJRQWKHVWUHVVHV
JUDGLHQWDQGWHFKQRORJLFDOSRVVLELOLWLHVRIPDQXIDFWXULQJFRPSRVLWH7KLVVWHSFDOFXODWHVWKHRSWLPXPWKLFNQHVVRI
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WKHOD\HUV,QWKHILUVWLWHUDWLRQWKHVROXWLRQSURSRVHGLVOD\HUVZLWKWKLFNQHVVYDULHGLQDZLGHUDQJHIURP
WRPP,QWKHVHFRQGLWHUDWLRQFRQVWUDLQWVZHUHHVWDEOLVKHGWKHWKLFNQHVVHVRIOD\HUVKDYHEHHQVHWWRYDOXHV
DYDLODEOH LQ WKH PDUNHW VXFK DV   DQG PP 7KH QHZ VROXWLRQ NHHSV WKH QXPEHU RI OD\HUV DQG
RULHQWDWLRQEXWZLWKDZKROHQHZSDFNDJHWKLFNQHVVRIPPFRPSDUHGWRPPLQWKLFNQHVVUHVXOWLQJIURP
WKHILUVWVWDJH,QWKHWKLUGVWDJHRIRSWLPL]DWLRQWKHRSWLPDORULHQWDWLRQRIWKHOD\HUVZDVDQDO\]HGLQWKLVFDVHMXVW
WZR RULHQWDWLRQV  GHJUHHV WR  57PDWHULDO DQGPXOWLGLUHFWLRQDO SODQ IRU UROOLQJ 7 )LJXUH  VKRZV WKH
GLVWULEXWLRQRI WKHPDWHULDO LQ WKHRSWLPL]HGEODGH VWUXFWXUHREWDLQHG DIWHU WKH WKLUG VWDJH ,W FDQEH VHHQ WKDW WKH
PD[LPXP VWUHVVHV LQFUHDVH E\ DERXW  )RU WKLV UHDVRQ LQ RUGHU WR UHGXFH DQG EDODQFH WKH VWUHVVHV ZDV
LQWURGXFHGD VXSSOHPHQWDU\ OD\HU W\SH57ZLWK WKLFNQHVVE\PP ORFDWHG LQ WKHPLGGOHRI WKHSDFNDJH
)LJE,QWKHODVWVWDJHWKHUHVXOWVREWDLQHGEHIRUHDQGGXULQJRSWLPL]DWLRQZHUHVXPPDUL]HGLQ7DEOH7KH
UHVXOWVZHUHDQDO\]HGIRUDUHDVRIKLJKULVNRIGDPDJHWRWKHEODGHV

D

E
)LJ7KHRSWLPL]HGGLVWULEXWLRQRIWKHFRPSRVLWHOD\HUVDVHWZLWKDQHYHQQXPEHURIOD\HUVEVHWRGGOD\HUV
 7DEOH7KHYDOXHVRIVWUHVVDQGPDVVREWDLQHGGXULQJWKHRSWLPL]DWLRQ
 )L[HGDUHD =RQH$ =RQH% 0DVV>.J@
,QLWLDO    
)6    
)6    
6]    
6K    
)LQDOPRGHO    

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&RQFOXVLRQV
7KLVVWXG\ZDVFDUULHGRXWVWUXFWXUDORSWLPL]DWLRQRIDEODGHOHQJWKRIPXVLQJDVLQSXWWKHVWUXFWXUDOPRGHO
FRQVLVWVRIQLQHOD\HUVRIJODVVILEHUPDWDQGXQLGLUHFWLRQDODQGHSR[\PDWUL[$OOSDUDPHWHUVUHODWHGWRFRPSRVLWH
PDWHULDO VWUXFWXUH HODVWLF SURSHUWLHV WKLFNQHVV RI WKH OD\HUV DOWHUQDWLQJ OD\HUV PRGH HWF ZHUH WDNHQ IURP WKH
WHFKQLFDO DQG WHFKQRORJLFDO VSHFLILFDWLRQV RI PDQXIDFWXUHUV RI FRPSRVLWHV 7KH RSWLPL]DWLRQ SURFHVV OHDGV WR
GHFUHDVLQJWKHEODGHZHLJKWE\LQWHUPVRINHHSLQJWKHVDPHUHVLVWDQFHGHPDQGV
2SWLPL]DWLRQPHWKRGV XVHG \LHOGHG D UDWLRQDO GLVWULEXWLRQ RI WKLFNQHVVHV DQG DOWHUQDWLQJ OD\HUV EHLQJ IXOILOOHG
SURSRVHGREMHFWLYH  UHGXFLQJEODGHZHLJKW ,Q ODWHU VWDJHV FDQ FRQWLQXH WKHRSWLPL]DWLRQSURFHVVE\ HVWDEOLVKLQJ
RWKHU REMHFWLYH IXQFWLRQV VXFK DV LQFUHDVLQJ WKH UHVLVWDQFH RU FKDQJH WKH W\SH RI PDWHULDOV ZLWK QHZ RQH DV
'ILEHUJODVV
$FNQRZOHGJHPHQWV
7KLV SDSHU ZDV VXSSRUWHG E\ 3URJUDP SDUWQHUVKLS LQ SULRULW\ GRPDLQV  31,, XQGHU WKH DHJLV RI 0(&6 
8(),6&',SURMHFW1R31,,373&&$
5HIHUHQFHV
>@ *XODVLN+&RNHU''HODPLQDWLRQ'HERQG%HKDYLRXU2I&RPSRVLWH7  -RLQWV LQ:LQG7XUELQH%ODGHV-RXUQDORI3K\VLFV&RQIHUHQFH
6HULHV
>@ ;LDQJ/L=KLER<DQJ;XHIHQJ&KHQ4XDQWLWDWLYH'DPDJH'HWHFWLRQDQG6SDUVH6HQVRU$UUD\2SWLPL]DWLRQRI&DUERQ)LEHU5HLQIRUFHG
5HVLQ&RPSRVLWH/DPLQDWHVIRU:LQG7XUELQH%ODGH6WUXFWXUDO+HDOWK0RQLWRULQJ6HQVRUV
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±
>@ -HQVHQ)LQG0¡OKROW8OWLPDWHVWUHQJWKRIDODUJHZLQGWXUELQHEODGH3K'7KHVLV'DQHPDUFD
>@ $VKZLOO 7K 3DTXHWWH - &RPSRVLWH PDWHULDOV IRU LQQRYDWLYH ZLQG WXUELQH EODGHV KWWSZLQGSRZHUVDQGLDJRYRWKHU6$03(
$VKZLOOSGI
>@ 6FKXEHO3-&URVVOH\5-:LQG7XUELQH%ODGH'HVLJQ(QHUJLHV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
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>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